
C, .ROPHY ICS TEL No.213-?0-868- Alug 21.91 8:31-

AD-A240 155 AFOSRTR. 1 (1, 48

JOINT SERVICES ELECTRONICS PROGRAM

RESEARCH IN ELECTRONICS

CONTRACT
F49620-88-C-0067

FINAL REPORT

For the period

April 1, 1988 through March 31, 1991

Submitted to:

The Air Force Office of Scientific Research
Building 410

Boiling Air Force Base, DC 20332

Submitted by:

University of Southern California
Electronic Sciences Laboratory

LOS ANGELES, CALIFORNIA 90089.0483

D VtnON STAT~JdIfA.( AP~yrovdfr~ public fau. j

91-09737 *1



REPORT DOCUMENTATION PAGE

t. AGENCY WSIE ONLY (Lev 01jAnki 2. xEpORt DATE J.REPORT TYPE ANDO OATES COVER1O

15/31/91 IFI NAL REPORT APRIL 1. 1988-March 31, 1991
4. t T ALEMC suarIT S. FUNOING NUMBERS

JOINT SERVICES ELECTRONICS PROGRAM RESEARCH IN ELECTRONICS
FINAL REPORT

W. H. STEIER, PRINCIPAL INVESTIGATOR Cy~6i/A~

7. ERFR~MG RGAI~ATIR N AORIESS(ES) IL P111RfORING CR"MPIXAI1QN
UNIVERSITY OF SUTHI$RNq CALIFRNI RUMT umdu

UNIVERSITY PARK
LOS ANGELES, CALIFORNIA 90039-0483

S. SPONCPOINGI1MONITOING AGENCY NAME(S) ANO AORIESS(M5 10. SPONSORING/ICNITORING~
A41MICT AEPCAT NUM40%

AFOQSR
BUILDING 410
BOLLING, AFB DC 20332 F 49620-88-C-0067

11. SUPPLEMENTARY NOTES

123. 0SISTIOnIAVAILA81ujrY STATEMENT 12b. CISTRIBUTICNI Coot

13. A&STRACT (Maxi-m n200 wo'=)

This final report for the past three Joint Services Electronics
Program contract period lists all the publications which describe
the supported research along wiih the names of students who
received the PhD or MIS degree and contributed to this research.

14.fUlUICT TfRmS 
15. NUMBERl( OF PAGIS

Eectroni cs materials, Semiconductors, Quantum electronics, Lasers, I10
Communrications, Signal processing, Computers, and Controls16 OICW

17. y gc LASsUKFAION 1ii. SECURITY CLASSIFICATIOM 1.SCiT- LS!ITCM 7.UPAAI)0o~ AISTXICT

i&)'G/0 Fofl t9 -S. -L t -UA



DEGREES AWARDED

Cho, Mim-Min PhD 1988
Choi, M. PhD 1990
Huang, Ching-Liand PhD 1989
Jiang, Jein-Ping PhD 1990
Kalivas, D. PhD 1990
Kapre, Ravinarey PhD 1991
Kim, Dojin PhD 1989
Kirkman, G. PhD 1990
Kuroda, Roger PhD 1991
Len-Yi, Leu-He PhD 1990
Shyu, Shiow Chen PhD 1989
Tang, Wade PhD 1990
Venkateswar, V. PhD 1991
Wang, Chih-Ping PhD 1988

Bauer, H. M.S. 1990

Accession For

NTIS rEP&I
DTIC TBj

Ji t ".

By

D.-- ributl,~

' Av nllt Cdos -

IDIst ~ a



.R 7 No.213-?,O-8684 Aug 21,91 8:3

JOINT SERVICES ELECTRONICS PROGRAM

RESEARCH IN ELCTRONICS

OVERVIEW

This final report on the Joint Services Electronics Program,
Contract F49620-88-C-0067, covers the three year period 4/1/88
through 3/31191.

During this period thirteen research projects were supported
under this program in the areas of Solid State Electronics, Quantum
Electronics, and Information Electronics. This three year period has
been a very productive one from the scientific results achieved and
the transfer of the results to industry and government laboratories.
The results are documented in the scientific publications that have
resulted from this research. Perhaps the best mode of technology
transfer is through students who graduate and carry the technology
with them to other laborites and industry. Fifteen students received
degrees while supported by JSEP during this period.
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RESEARCH UNITS

Solid State Electronics

SS1-1. Selective Area Epitaxy Growth of Photonlc Device
Structures by Metalorganic Chemical Vapor Deposition
(MOCVD), P. Daniel Dapkus

SS1 -2 Strain Induced Mvetastablty In Heterostructures:
Some Investigations of Molecular Beam EpitaxiaI
Growth and interoonversion of Metastable States
A. Madhukar

SSl -3 Electro-optic Devices for Optical Information
Processing and Computer Applications, A.R. Tanguay, Jr.

SSI -4 Optoelectronic and Quantumn Structures using
Pristine and Irradiated Organic Compounds, S.R. Forrest

Quantum Electronics

QEI -1 Research to Improve Long Wavetength Infrared
Semiconductor Lasers, E. Garmire.

Q121-2 A Spectroscopic Study of Basic Processes In Electrically
Excited Materials, M. Gundersen

QEI -3 Nonlinear Optical Wavegulding in Compound
Semiconductors, W.H. Steler

QEl -4 Parallel Optical Processing In Photorefractive
Materials, J. Feinberg.

Information Electronics

I E 1-1 Spread Spectrum Receiver Design for Intense
Jamming Environments, R.A. Scholtz

I1E21-2 Basic Research In C3 Distributed Databases, V.O.K. LI

I E1 -3 Estimation and Segmentation of Image Sequences,
AA Sawchuk

I E1-4 Mathematical Modelling and Control of Complex
'SStGMS - Appi'cation to Plezoelecotrally Coated

Large Space Structures, E. Jonckhee;re,

I El-5 Research In Computer Vision, R. Cheilappa
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PUBLICATIONS LIST

1. P. D. Dapkus. S. P. DOenBaars, 0. Chen. W. G. Jeong, and B. Y. Maa, "The Role of
Surface and Gas Phase Reactions In Atomic Layer Epitaxy," P"'. Crystal Growth and
Charact. 19, 137 (1989).

2. P. D. Dapkus. S. P. DenBaars, 0. Chen. W. G. Jeong, and B. Y. Maa, "The Role of
Surface and Gas Phase Reactions In Atomic Layer Epltaxy," To be published in
proceedings of NATO Workshop on "Reactions of Organometallics on Surfaces.' St.
Andrews, Scotland. June 1988.

3. W. G. Jeong, E. P. Menu, and P. D. Dapkus, "Atomic Layer EpItaxy of GaAs and InAs.
"Mar. Res. Soc. Syrp.. Proc., 145, 163 (1989).

4. R. V. Johnson and A. R. Tanguay, Jr., "Fundamental Physical Limitations of the Photo-
refractive Grating Recording Sensitivity'. Optical Processing and Computing, H. Arsensult
and T. Szoplik, Eds., Academic Press, New York (1989).

5. C. Kyrlakakis. P. Asthana, R. V. Johnson, ard A. R. Tanguay, Jr., -Spatial Light
Modulators: Fundamental and Technological issues', Optical Society of America Topical
Conference on Spatial Light Modulators, Incline Village, Nevada, (1988), (Invited Paper).

6. A. R. Tanguay, Jr., *Physical and Technological Limitations of Optical Information
Processing and Computing", Materials Research Society Bulletin, Special Issue on
TNA Photonic Materials, XIII(8), 36-40, (1988); (Invited Paper).

7. S. R. Forrest, I. Y. Leu, F. F. So, and W. Y. Yoon, 'Optical and Electrical Properties of Isotype
Crystalline Molecular Organic Hetrojunctlons," J. Appl. Phys, 66 (12), 5908 (1989).

8. N. M. Jokerst and E. Garmire, 'Nonlinear Optical Absorption in Semiconductor Epltaxlal Depletion
Regions, "Appl. Phys. Lett., 53, 897 (1988).

9. G. F. Klrkman and H. Flgueroa and M. Gundersen, "A Plasma Lens Based on a Hollow gathode
Stable Z-pnch," 30th Mtg. Plas. Phys. Div. Am. Phys. Soc.,Hollywood, FL, Oct. 31- Nov. 4, 1988,
Bull. Am. Phys. Soc. 33, (9), 2120, Oct. (1988).

10. G. F. Kirkman and H. Figueroa and M. A. Gundersen, 'Fundamental Processes of High Current
(10kA/cm2) Pulsed Glow Discharge,'30th Mtg. Plas. Phys. Div. Am. Phys. Soc.,Hollywood, FL,
Oct 31- Nov. 4, 1988, Bull. ,Am. Phys. Soc. 33, (9), 2120, Oct. (1988).

11. W. Hartmanr and M. A. Gundersen, "Origin of anomalous In superdense glow discharge,' Phys.
Rev. Lett., 60, (23). 2371 (1988).

12. H. H. Dai, M. S. Choi, M. A. Gundersen, H. C. Lee, P. D. Dapkus, and C. W. Myles, "Phonon-
Assisteo Hecomblnation in GaAs/AIGaAs Multiple-Quantum-Well Structures," J. Appl. Phys.. 66
(6).2S38 (1989).
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13. W. Hatmann, V. Dominic, G. F. Kirkman, and M. A. Gundemen, "An Analysis of the Anomalous
High-Current Cathode Emission in Pseudospark and Back-of-the-Cathode Lighted Thyraton
Switches," J. Appi.Phys., 65 (11) , 4388 (1989).

14. W. Hartmann, V. Dominic, G. F Kirkman, and M. A. Gundersen, "A Super-Emissive Self-Heated
Cathode for High-Power Applications," IEEE Trans. on Electron Devices, 36, 825 (1989).

15. J. Feinberg and K. R. Mac Donald, "Phase-Conjugate Mirrors and Resonators with Photorefractive
Malerials." Topics in Applied Physics, 62, Photorefratlve and Their Applications II, 151 (1989).

16. J. S. Chen and V. 0. K. L1, "Optimizing Joins in Fragmented Database Systems on a Broadcast
Local Network, * IEEE Transactions on Software Engineering, 15, 26 (1989).

17. C. L. Huang and V. 0. K. Li, "Missing-Pariton Dynamic Voting Scheme for Replicated Database
Systems,"Proc. IEEE Int. Conference n Distributed Computing Systems," Newport Beach, CA
(1989).

18. D. S. Kallvas and A. A. Sawchuk, "Object Boundary Estimation In Noisy Images." John Hopkins
University (March 1989).

19. J. Y. Hsiao and A. A. Sawchuk, "Supervised Textured Image Segmentation Using Feature
Smoothing and Probabilistic Relaxation Techniques," IEEE Trans on Pattern Analysis and Machine
Intelligence, 11, 1279 (1989).

20. E. Jonckheere and C. Ma, "Combined Sequence of Markov Parameters and Moments In Linear
Systems," IEEE Trans on Automatic Control, 34, 379 (1989).

21. E. Jonckheere and C. Ma, "A simple Hankel Interpretation of the Beriekamp-Massey Algorithym,"
Linear Algebra and Its Applications, 125, 65 (1989).

22. J. C. Juang and E. Jonkheere, "Data Reduction In the Mixed-Sensitivity H Design Problem," IEEE
Trans. on Automatic Control, 34, 861 (1989).

23. E. Jonckheere and C. Ma, "Modified Cover Form," Elect. Lett,, 24, 1488 (1988).

24. E. Jonckheere and C. Ma, "A further Simplification to Jury's Stability Test," IEEE Trans. on Circuits
and Systems, 36, 462 (1989).

25. Y. T. Zhou, V. Venkateswar, and R. Chellappa, "Edge Detection and Lineat Feature Extraction
Using a 2-D Random Field Model," IEEE Trans. on Pattern Analysis and Machine Intelligence, 11
84 (1989).

26. S.. DenBaars, P. D. Dapkus, J. S. Osinskl, M.Zandian, C. A. Beyler, and K. M. Dzurko,wThermal
and Laser Assisted Atomic Layer Epitaxy of Compound Semioonductors," Proc. of Int. Symp.
GaAs and related Compounds; Inst. Conf. Ser. No. 96,89 (1989).

27. A. Hartz, P. D. Dapkus, H. C. Lee, E. P. Menu, and S. P. DenBaars. "Minority Carrier
Lifetimes in Undoped A/GaAs/GaAs Ouantum Wells," Appl. Phys. Let. 54. 635 (1989).

28. W. G. Jeong, E. Menu, and P. D. Dapkus,"Dependence of the Growth Rate of InP, InAs, and
GaAs Atomic Layer Epltaxy on Alkyl Injection Period', Presented at the First Intl. Conf. on InP and
Related Materials for Advanced Electronic and Optical Devices, Norman, OK, March 1989.

29 W. 0. Jeong, E. P. Menu and P. D. Dapkus, Atomic Layer Epitaxy of GaAs and InAs,"
Mat. Res. Syrp. Proc. 145, 163 (1989).
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30. A. Kost, H. C. Lee, Y. Zou. P. D. Dapkus, afnd E. Garmire, 'Band-Edge Absorption
Coefficients from Photolumlnescence In Semiconductor Multiple Ouartumn Wells," Appi.
Phys. Lett. 54, 1358 (1989).

31. S. P. DenBaars, and P. D. Dapkus, "Atomic Layer Ephtaxy of Compound Semiconductors
with Metalorganic Precuorsors,* Crystal Growth, 98, 1954 (1989).,

32. F. F. So, L. Y. Lou, and S. R. Forrest,"Growth and characterization of organic
semiconductor hoterojunctlons and multiple quantum wells," SPIE Symp. on the
Growth of Semiconductor Structures and High Tc Films on Semiconductors. San
Diego, CA (March 1990).

33.. S. R. Forrest, L. Y. So, and W. Y. Yoon, "Optical arnd Electrical Properties of
Isotype Crystalline Molecular Organic Hetrojunctions," J. AppI. Phys., 66,
5908 (1989).

34. W. H. Steler and R. T. Sahajra, "Direct Measurement of Urbach Absorption in
Al GaAs/GaAs Qluantum Well Waveguides," Paper QE 2.2, 1989 LEOS Annual
Meeting, Orlando, FL (October 1989)

35. Y. Hsu, G. Kirkmnan, and M. A. Gunderson, "An Optically gated glow sw Icch Marx Bank-,
IEEE Trans. Elec. Devices, 37, 2520, 1990.

36. J. H. Hut, C. W. Myles and M. A. Gunderson, "'Avalanche breakdown In p-n AIGaAs/GaAs
heterojunctlons.* J. AppI. Phys. 67 (11), 1 (1990).

37. J. H. Hur, P. Hadizad, S. G. Hummel, K. M. Ozurko, P. D Dapkus, M. A.Gunderser' and H.
R. Fetterman"GaAs based opto-thyristor for pulsed power applications,' IEEE Trans. on
Elec. 0ev., 37, 2620. 1990.

38. M. A. Gundersen, J. H. Hur, H. Zhao and C. W. Myles,"Thermal and laser assisted atomic
layer epltaxy of compound semiconductors", Proc. of Int. Symp. GaAs and Related
Compounds; Inst. Phys. Cont. Ser. No. 98. 89 (1989).

39. Yao Zou, P. A. Grodzinski, E. P. Menu, P. 0. Dapkus, J. J. Alwan and J. J. Coleman,
OStudles of TMGa adsorption on thin GaAs and InAs (001) Layers', J .Crystal Growth.
105, 213, (1990).

40. 0. Mahgerotteh and J. Feinberg, 'Explanation of the apparent subllnear photoconductivity
of photorefractiv barium titanate,' Physical Review Letters fd, 2195 (1990).

41. X. Steve Yao, Vince Domi~nic, and J. Feinberg. "Theory of beam coupling and pulse
shaping of mode-locked laser pulses In a photoref ractive crystal,' JOSA-B December
1990.

42. Vince Dominic, X.Stove Yao, R.M. Pierce, and J. Feinberg, 'Measuring the coherence
length of mode-lcked laser pulses In real time, Applied Physics Letters U,. 521 (1990).

43. D. Y. Zang. Y. 0. Shi. F. F. So, S. R. Forrest and W. H. Stejer, "Optical waveguldes in
crystalline organic semiconductor thin films* , Appl. Phys. Lett. (Feb. 11, 1990).

44. 0. Y. Zang, Y. 0. SN., F. F. So. S. R. Forrest and W. H. Steier, -Crystalline organic
semiconductor thin film optical waveguldes", Opt. Soc. Am. Annual Meetin2, Boston,
MA (Nov., 1990).
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45. D. Y. Zang. Y. 0. Shi, F. F. So, S. R. Forrest and W. H. Steler, "Growth and characterization
of eganic semionductor heterojunctions and multiple quantum wells". SPIE
Symposium or. Superlattices and High Tc Superconductors, 1285, 51 (1990).

46. E. Garmire "Semiconductor Nonlinearities enhanced by Carrier Transport' (Invited)
International Congress on Optical Science and Engineering, The Hague, March, 1990

47. E. Garmire, "Optical nonlinearities enhanced by carrier transport" In Laser Optics of
Condensed Matter, vol. 2, edited by Alex Maradudin, p, lished by Plenum Press, 1990

48. B. Y. Maa and P. D. Dapkus, "RHEED and XPS Observations of Thrmethylgallum
Adsorption on GaAs (00) Surfaces -- Relevance to Atomic Layer Epftaxy, J. Electronic
Materials , 19, 289, (1990). (1990).

49. Shyu, S.C. and LI, V.O.K., "Performance Analysis of Static Lockilng In Distributed
Database Systems," IEEE Trans. on Computers. Vol. C-39, No. 6. June 1990. pp. 741--
751.

50. Huang, C.L. and LI, V.O.K., "'Regeneration-Based Multiversion Dynamic Voting Scheme
for Replicated Database Systerm:," Proc. IEEE international Conference on Distributed
Computing Systems, Paris, France, June 1990, pp. 370--377.

51. Shyu, S.C.. Li, V.O.K., and Wang, C.P. "'An Abortion-free Distributed Deadlock
DetectionResolution Algorithm," Proc. IEEE International Conference on Distributed
Computing Systems, Paris, France, June 1990, pp. 167-174.

52. R.Kapre, A.Madhukar, K.Kavianl, S.Guha, and K..Rajkumar, "Realization and Analysis of
GaAsAIAs/n0.1Ga0.9As Based Resonant Tunneling Diodes with High Peak to Valley
Ratios at Room Temperature", Appi. Phys. Lett. 56, p.922, 1990.

53. R.Kapre, A.Madhukar, and S.Guha, "In0 .2 5 Ga0 .7 5As/AIAS Based Rebonant Tunneling
Diodes Grown on Pre-patterned and Non-patterned GaAs(100) Substrates",IEEE
Electron Device Lett. 11 pp.. 270, 1990.

54. D.S. Kalivas and A.A. Sawchuk, "Motion Compensated Enhancement of Noisy Image
Sequences," presented at IEEE 1990 International Conference on Acoustics, Speech
and Signal Processing, Albuquerque, NM, April 1990.

55. S.R. Forrest, "Oploelectronic Integrated Circuits," Invited Paper, Proc. IEEE, vol 75,
p. 1488,1987.

56. Y. Liu, J.0. Johnson and S.R. Forrest "Optically Powered Optical Interconnection
System', IEEE Photonics Technology Letters, vol. 1, p.21, 1989.

57. M. Hibbs-Brenner, S.D. Mukherjee, M.P. Bendet and A.R. Tanguay, Jr..Integrated
Opoelectronlc Cellular Array for Fine-Grained Parallel Processing Systems." Optical
Computing, 1989 Technical Digest Series, vol. 9, pp. 223-226, Optical Society of
America, Washington, DC, (1989).

58. Serge Dubovitsky and William H. Steler, "Integrated Optics Nonlinear Resonator with
Distributed Coupling" Paper FJ4, Optical Society of America Meeting, Boston, Mass.,
Nov., 1990.

59 R. T. Sahara, W. H. Steier, S. G. Hummel, P. D. Dapkus, "High Contrast Photo-induced
Birefringence Modulator', Paper OE8.1, LEOS '90, Boston, Mass., Nov. 1990.
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60. J. Yu, D. Psaltis, A. Marrakchi, A. R. Tangusy, Jr., and R. V. Johnson, 'Photorefractive
Incoherent-tv-Coherent Optical Conversion*, In Photoretractive Materials and
Applications, J. P. Hulgnard and P. Gunter, Eds., Springer-Verlag, New York, (1989).

a1. E. J. Hertbukock, R. V. johnson, and A. R. Tanguay, Jr., 'Electric Field Prof Ile Effects on
Photorofractive Grating Formation In Bi,:!I Silicon Oxide", 1988 Annual Meeting of the
Optical Society of America, Santa Clara, Callornia. (1988).

62. A. R. Tanguay, Jr., wDevice Development for optical Computing', Conference on Lasers
and Electro-Optics (CLEO '89), Baltimore, Maryland, (1989); (Invited raper).

63. Z. Karim. M. H. Garrett, and A. R. Tanguay, Jr., 'A Bandpass AR Coating Design for
Bismuth Silicon Oxide', 1988 Annual Meeting of the Optkral Society of America, Santa
Clara, California, (1988).

64. Z. Karim, C. Kyrlakakis, and A. R. Tanguay, Jr., Improved Two Beam Coupling Gain and
Diff raction Efficiency in a Bisrmuth Silioon Oxide Crystal Using a Banclpass AR Coating'.
1989 Annual Meeting of the Optical Society of America, Orlando. Florida, (1988).

65. R. V. Johnson and A. R. Tanguay, Jr., "Stratified Volume HolograpoIc Optical F lene is",
Opt. Lett.. 13(3), 189-191, (1988).

66. D. A. Seery, M. H. Garrett, and A. R. Tanguay, Jr., -Electrooptic 1 easurement of the
Volume Resistivity of Bismuth Silicon Oxide (P12S&020)", J. Cryst. Growth, 85, 282-289,
(1987).

87. B. K. Jenkins, 0. C. Petrisor, S. Piazzolla, P. Asthana, and A. R. Tanguay, Jr., "Photonic
Archit-clure for Neural Nets Using Incoherent/Coherent Holographk Interconnections'.
PrL, Intl. Con(. Opt. Comnp. (00 '90), Kobe, Japan. (1990).

68. P. Asthana, H. Chin, G. Nordin. A. R. Tanguay, Jr., S. Piazzolla, B. K. Jenkins, and A.
Madhukar, "Pt.oni.c Corr~,onents for Neural Net Implementations UsIr,;i incoherent/
Coherent Holographic Interconnections%, Proc. Intl, Conf. Opt. Comp. (OC 190), Kobe,
Japan, (19901

69. B. K Jenkins, G. C. Petrisor, S. Piazzolla, P. Asthana, and A. Ii. Tanguay, Jr., "Photonic
Architecture for Neural Nets Using Incoherent/Coherent HolograDhic Interconnections',
1990 Annual Meeting of the Optical Society of Ameriza, Bos'Vr,, Massachusetts, (1990).

70. P. Asthana, H. Chin, G. Nordin, A. S. Tanguay. Ji., G. Petrisor, B. K. Jenkins. and A.
Madhukar, oPhotonic Cornpone its for Neural Net Implementations Using
Incoherent/Cohe rent Hologre.piic Interconnections*, 1990 Annual Meeting of the Optical
Society of America, Boston, Massachusetts. (1990).

71. B. K. Jenkins and A. R. Tanguay, Jr.. "Photonic Implementations of Nw ,,al Networks",
Chapter 15 In Neural Networks and Fuzzy Systems: A CynamIcal Apprcwich to Machine I
Intelligence, 1B Kosko, Ed., Prentice-Hall, Englewood Cliffs, New Jersey. 1991),
(in preos).

72. C. Kydfakakis, Z. Karirn, J. J. Jung, A. R. Tanguay, Jr., and A. Madhukar, 'Fund A.-nental and
Technological Llmt;!'ons of Asymmetric Cavity MOW InGaAs/GaAs Spatial Light
Modulators', Optical Society of America Topical Conference on Spatial Light Modulators,
Incline Village, Nevada, (1990).

73. Z. Kc. im and A. R. Tanquay, Jr., "Bandpass AR Coating for the Photorefracive Materials
LINbO3, BaTiO3, CdTe, and PI..F 1990 Annual Meeting of the Optical Society of
America, Boston, Massachusetts, (1990).
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7 i. C. Kyriakakis, P. Asthana, Z. Karim, G. Noroin, J. Rilum, and A. R. Tanguay, Jr.,
'Fundamental Physical and Technological Constraints on Optical Information Processing
and Computing'. 1990 Annual Meeting of 'the Optical Society of Am&, ica, Boston,
Massachiusetts, (1990) 'Invited Paper).

75. R, M. Kapre, A. Madhukar, and S. Guha, "ighly Strained Pseudomorphic InxGal -
xAs/AlAs Basej Resonant Tunneling Diodes Grown on Patterned and Non-Pattvned
GaAs (100) Substrates", Proc. of the Sixth International Conference on M8E, Aug 27-31,
1990, San Diego, CA.
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